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DETAILED ACTION 
Response to Amendment 

This communication is in response to the reply received August 25, 2006. 
The instant application 10/681070 has a total of 30 claims pending. There are 4 
independent claims and 26 dependent claims. Claims 1-9, 17-18, 24-25 and 27-30 
have been canceled; claims 10-16, 19-20 and 37 are deemed allowable over the 
prior art of record; claims 27-36 and 38-44 have been rejected in view of prior art; 
claims 21-23 are allowed. 

Drawings 

1 . The corrections to the drawings received on August 25, 2006 are accepted by 
the examiner, and the objections are withdrawn with the following exceptions. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 31-32 and 38-41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Runaldue (US 6,178,483). 

4. With respect to claim 31, Runaldue discloses a method comprising: 
■ comparing a prefetched address with a received address (column 11, 
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lines 58-61; the prefetched address is one of the addresses stored in the eight 
read data buffers, as in column 10, lines 63-65, and the received address is the 
"address data provided by the host", as in column 11, line 59); 

■ providing the prefetched address to a memory to obtain data at the prefetched 
address within the memory if the comparison is indicative of a match (column 11, 
lines 61-65; if the received address matches the prefetched address, the data 
stored in that particular read buffer will be transferred to the processor); and 

■ providing the received address to the memory to obtain data at the received 
address within the memory if the comparison is indicative of a mismatch (column 
1 1 , lines 61 - column 12, line 4; when there is a mismatch between the received 
address and all of the addresses in the prefetch buffer, the host is informed the 
data is unavailable and the data at the received address is loaded from the 
SRAM into one of the prefetch buffers; the host repeats the request, and the data 
is this time provided from one of the streams in the prefetch buffer). 

5. With respect to claim 32, Runaldue discloses the method of claim 31 (see 
above paragraph 4), further comprising diverting an output of the memory if the 
comparison is indicative of a mismatch (column 11, line 66 - column 12, line 4); if there 
is a mismatch, the prefetched data is not provided to the processor, but a memory 
access cycle is executed). 

6. With respect to claim 38, Runaldue discloses the method of claim 31 (see 
above paragraph 4), wherein comparing the prefetched address with the received 
address comprises comparing a latched prefetch address to the received address 
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(column 1 1 , lines 58-61 ; it is well understood in the art that two addresses can only be 
compared when both addresses are latched). 

7. With respect to claim 39, Runaldue discloses the method of claim 31 (see 
above paragraph 4), further comprising performing the comparison responsive to 
completion of a memory address prefetch operation (column 11, lines 58-61). 

8. With respect to claim 40, Runaldue discloses a computer-readable medium 
comprising instructions that, if executed, enable a processor-based system to: 

■ compare a first address with a second address (column 1 1 , lines 58-61 ; the first 
address is one of the addresses stored in the eight read data buffers, as in 
column 10, lines 63-65; and the second address is the "address data provided by 
the host", as in column 1 1 , line 59); and 

■ provide the first address to a memory to obtain data at the first address if the 
comparison is indicative of a match (column 11, lines 61-65; if the second 
address matches the first address, the data stored in that particular read buffer 
will be transferred to the processor), 

■ otherwise to provide the second address to the memory to obtain data at the 
second address mismatch (column 11, lines 61-65; the second address will be 
applied to every read buffer, and only one of the addresses stored in the read 
data buffers may match the second address, and when it does the data at that 
second address, equal to the first address, will be obtained). 

9. With respect to claim 41 , Runaldue discloses the computer-readable medium of 
claim 40 (see above paragraph 8), wherein the instructions enable the processor-based 
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system to perform the comparison responsive to completion of a memory address 
prefetch operation (column 11, lines 58-61). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 33-35, 37, 42 and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Runaldue (US 6,178,483) in view of Watkins (US 5,854,91 1). 

12. With respect to claim 33, Runaldue discloses the method of claim 31 (see 
above paragraph 4). Runaldue does not disclose the limitation wherein the prefetched 
address corresponds to a next address of a burst read operation. 

However, Watkins discloses the limitation wherein the prefetched address 
corresponds to a next address of a burst read operation (column 4, lines 47-52). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply selecting the prefetch address as the next address of a burst read 
of Watkins to the prefetch address checking system of Runaldue. The motivation for 
doing so would have been "to optimize the presentation of address to the address 
FIFO 222" (column 4, lines 52-54). 
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Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of a prefetch memory that selects the prefetch address as the next address of a 
burst read to obtain the invention as specified in claim 33. 
13. With respect to claim 34, Runaldue discloses the method of claim 31 (see 
above paragraph 4). Runaldue does not disclose the limitation further comprising 
receiving the prefetched address from a read state machine and receiving the received 
address from a processor. 

However, Watkins discloses the limitation further comprising receiving the 
prefetched address from a read state machine (250 of Fig. 3; column 4, lines 54-59) and 
receiving the received address from a processor (ATM core 210 of Fig. 1 ; column 3, 
lines 44-48). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply supplying prefetched addresses from a read state machine and 
received address from a processor of Watkins to the prefetch address checking system 
of Runaldue. The motivation for doing so would have been so that "prefetch unit 250 
applies the address associated with read requests to memory 205 at an earlier timing 
stage than previously accomplished" (column 3, lines 50-53), which makes the 
comparison faster. 
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Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of supplying prefetched addresses from a read state machine and received 
address from a processor to obtain the invention as specified in claim 34. 
14. With respect to claim 35, Runaldue discloses the method of claim 31 (see 
above paragraph 4). Runaldue does not disclose the limitation further comprising 
controlling a multiplexer coupled to the memory based on a result of the comparison. 

However, Watkins discloses controlling a multiplexer (220 of Fig. 3) coupled to 
the memory (205 of Fig. 1, indirectly through address FIFO 222 of Fig. 3) based on a 
result of the comparison (indirectly through PF_HIT/MISS to State Machine 350 to 
POST_rd_addr/PF_addr of Fig. 3; column 3, lines 44-48). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply controlling the multiplexer with the output of the comparator as in 
Watkins to the prefetch address checking system of Runaldue. The motivation for doing 
so would have been so that "prefetch unit 250 applies the address associated with read 
requests to memory 205 at an earlier timing stage than previously accomplished" 
(column 3, lines 50-53), which makes the comparison faster. 

Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of a prefetch memory that controls the output of a multiplexer with the output of a 
comparator to obtain the invention as specified in claim 35. 
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15. With respect to claim 37, Runaldue discloses the method of claim 35 (see 
above paragraph 14). Runaldue does not disclose the limitation further comprising 
providing the prefetched address from the multiplexer to a comparator for the 
comparison. 

However, Watkins discloses the limitation further comprising providing the 
prefetched address from the multiplexer to a comparator for the comparison (in Fig. 2, 
the data on line PF addr is stored in register 312 and then passed on to the comparator, 
and also passed on to multiplexer 220 of Fig. 3). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply providing the prefetched address to both the multiplexer and 
comparator in Watkins to the prefetch address checking system of Runaldue. The 
motivation for doing so would have been so that "prefetch unit '250 applies the address 
associated with read requests to memory 205 at an earlier timing stage than previously 
accomplished" (column 3, lines 50-53), which makes the comparison faster. 

Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of a prefetch memory that provides the prefetched address to both the 
multiplexer and comparator to obtain the invention as specified in claim 37. 

16. With respect to claim 42, Runaldue discloses the computer-readable medium of 
claim 40 (see above paragraph 8). Runaldue does not disclose the limitation wherein 
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the instructions enable the processor-based system to control a multiplexer coupled to 
the memory based on a result of the comparison. 

However, Watkins discloses the limitation wherein the instructions enable the 
processor-based system to control a multiplexer (220 of Fig. 3) coupled to the memory 
(205 of Fig. 1, indirectly through address FIFO 222 of Fig. 3) based on a result of the 
comparison (indirectly through PFJ-I IT/MISS to State Machine 350 to 
POSTjxLaddr/PF_addr of Fig. 3; column 3, lines 44-48). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply controlling the multiplexer with the output of the comparator as in 
Watkins to the prefetch address checking system of Runaldue. The motivation for doing 
so would have been so that "prefetch unit 250 applies the address associated with read 
requests to memory 205 at an earlier timing stage than previously accomplished" 
(column 3, lines 50-53), which makes the comparison faster. 

Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of a prefetch memory that controls the output of a multiplexer with the output of a 
comparator to obtain the invention as specified in claim 42. 

17. With respect to claim 44, Runaldue discloses the computer-readable medium of 
claim 40 (see above paragraph 8). Runaldue does not disclose the limitations wherein 
the first address comprises a prefetched address and the second address comprises an 
address received from a processor. 
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However, Watkins discloses the limitations wherein the first address comprises a 
prefetched address (250 of Fig. 3; column 4, lines 54-59) and the second address 
comprises an address received from a processor (ATM core 210 of Fig. 1 ; column 3, 
lines 44-48). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply a first prefetched address and a second received address as in 
Watkins to the prefetch address checking system of Runaldue. The motivation for doing 
so would have been so that "prefetch unit 250 applies the address associated with read 
requests to memory 205 at an earlier timing stage than previously accomplished" 
(column 3, lines 50-53), which makes the comparison faster. 

Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of a prefetch memory with a first prefetched address and a second received 
address to obtain the invention as specified in claim 44. 

18. Claims 36 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Runaldue (US 6,178,483) in view of Watkins (US 5,854,911) as applied to claims 
33-35 and 42 above (see paragraphs 12-15), and further in view of IEEE Dictionary of 
Standards Terms. 

19. With respect to claim 36, Runaldue discloses the method of claim 35 (see 
above paragraph 14). Runaldue does not disclose the limitations further comprising 
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providing a result of the comparison to the memory via the multiplexer, wherein the 
memory comprises a non-volatile memory. 

However, Watkins discloses the limitation wherein further comprising providing a 
result of the comparison to the memory via the multiplexer (addr line connected to the 
memory 205 via the address FIFO 222 of Fig. 3; column 3, lines 44-48). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply providing one of the address to the memory via the multiplexer of 
Watkins to the prefetch address checking system of Runaldue. The motivation for doing 
so would have been so that "prefetch unit 250 applies the address associated with read 
requests to memory 205 at an earlier timing stage than previously accomplished" 
(column 3, lines 50-53), which makes the comparison faster. 

Additionally, the IEEE Dictionary of Standards Terms discloses the limitation 
wherein the memory comprises a non-volatile memory (page 743, column 1, entry 14). 

Runaldue and the IEEE Dictionary of Standards Terms are analogous art 
because they are from the same field of endeavor, namely memory systems. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply the non-volatile memory of the IEEE Dictionary of Standards 
Terms to the prefetch address checking system of Runaldue. The motivation for doing 
so would have been because the contents of non-volatile memory "are retained after 
power has been shut off' (page 743, column 1, entry 14). 
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Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of a prefetch memory that controls the output of a multiplexer with the output of a 
comparator, and the IEEE Dictionary of Standards Terms with Runaldue to obtain the 
invention as specified in claim 36. 

20. With respect to claim 43, Runaldue discloses the computer-readable medium of 
claim 42 (see above paragraph 15). Runaldue does not disclose the limitations wherein 
the instructions enable the processor-based system to provide the first address or the 
second address to the memory via the multiplexer, wherein the memory comprises a 
non-volatile memory. 

However, Watkins discloses the limitation wherein the instructions enable the 
processor-based system to provide the first address or the second address to the 
memory via the multiplexer (addr line connected to the memory 205 via the address 
FIFO 222 of Fig. 3; column 3, lines 44-48). 

Runaldue and Watkins et al. are analogous art because they are from the same 
field of endeavor, namely digital systems with data prefetching capabilities. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply providing one of the address to the memory via the multiplexer of 
Watkins to the prefetch address checking system of Runaldue. The motivation for doing 
so would have been so that "prefetch unit 250 applies the address associated with read 
requests to memory 205 at an earlier timing stage than previously accomplished" 
(column 3, lines 50-53), which makes the comparison faster. 
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Additionally, the IEEE Dictionary of Standards Terms discloses the limitation 
wherein the memory comprises a non-volatile memory (page 743, column 1, entry 14). 

Runaldue and the IEEE Dictionary of Standards Terms are analogous art 
because they are from the same field of endeavor, namely memory systems. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to apply the non-volatile memory of the IEEE Dictionary of Standards 
Terms to the prefetch address checking system of Runaldue. The motivation for doing 
so would have been because the contents of non-volatile memory "are retained after 
power has been shut off" (page 743, column 1, entry 14). 

Therefore, it would have been obvious to combine Watkins with Runaldue for the 
benefit of a prefetch memory that controls the output of a multiplexer with the output of a 
comparator, and the IEEE Dictionary of Standards Terms with Runaldue to obtain the 
invention as specified in claim 43. 

Allowable Subject Matter 

21. Claims 10-16 and 21-24 are deemed allowable over the prior art of record. 

22. With respect to claim 21, the claim limitations are deemed allowable over the 
prior art of record as the prior art neither anticipates nor renders obvious at least the 
combination with the inclusion in the claims "a control output coupled to an enable input 
of the address comparator to cause the address comparator to be enabled only when 
valid prefetched address data is determined to exist at the prefetched address input of 
the address comparator and to cause the comparator output to change state 
synchronously with the system clock." 
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23. With respect to claim 22-24, the claim limitations are deemed allowable over 
the prior art of record as the prior art neither anticipates nor renders obvious the 
combination of claim 21 , upon which claims 22-24 are dependent. 

Response to Arguments 

24. Applicants arguments filed August 25, 2006 have been fully considered but they 
are not persuasive. 

25. With respect to the applicants first argument regarding the rejection of claim 31 , 
the single memory is the prefect buffer. As in the rejection above in paragraph 4, if the 
received address matches the prefetched address, the data stored in that particular 
read buffer will be transferred to the processor. When there is a mismatch between the 
received address and all of the addresses in the prefetch buffer, the host is informed the 
data is unavailable and the data at the received address is loaded from the SRAM into 
one of the prefetch buffers; the host repeats the request, and the data is this time 
provided from one of the streams in the prefetch buffer. Therefore, in the case of both a 
match or a mismatch, data is provided from the same memory. 

26. Additionally, with respect to the applicant's second argument regarding claim 31 , 
the individual prefetch buffer streams are identified by the address stored in the 
accompanying address register (column 11, lines 59-61). The individual streams are 
identified by the address stored in the address register, and this meets the claimed 
limitation of allowing the host to obtain data "at the prefetched address within the 
memory" or "at the received address within the memory." 
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27. These arguments apply to applicant's argument regarding the rejection of 
claim 40. 

28. With respect to the applicant's argument regarding the rejection of claim 32, the 
address is passed on from the prefetch buffer to the SDRAM, which is an output of the 
memory that is diverted. 

Conclusion 

29. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James Golden whose telephone number is 571-272- 
5628. The examiner can normally be reached on Monday-Friday, 8:30 AM - 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



James R. Golden 
Patent Examiner 
Art Unit 2187 

November 17, 2006 
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